. I n t r o d u c t i o n . -Amorphous m e t a l l i c a l l o y s b e tween a noble metal and S i o r Se have been obtained by d i f f e r e n t methods (1-5). Their main i n t e r e s t l i e s i n t h e r e l a t i v e s i m n l i c i t y of the e l e c t r o n i c s t r u c t u r e o f e i t h e r component. The complex d i e l e ct r i c c o n s t a n t of pure noble metals follows a f r e ee l e c t r o n behsvior up t o 2-4 eV, where a s t r o n p interband c o n t r i b u t i o n , due e s s e n t i a l l y t o t r a n s i --t i o n s between t h e f i l l e d d-band and t h e
Fermi l e v e l , s e t s i n . These p r o p e r t i e s a r e l i t t l e modified i n the l i q u i d s t a t e ( 6 ) . Si and Ge a r e covalent i n t h e i r s o l i d ( c r y s t a l l i n e and amorphous) s t a t e , due t o sp3 h y b r i d i z a t i o n , b u t m e t a l l i c i n t h e i r l i q u i d s t a t e , w i t h about f o u r conduction e l e c t r o n s p e r atom. These a l l o y s a r e t h e r e f o r e good candidates f o r t e s t i n g t h e v a l i d i t y of a rigid-band model, i n which S i o r Ge i m p u r i t i e s would j u s t add t h e i r f o u r valence e l e c t r o n s t o the h o s t conduction band. The o p t i c a l p r o p e r t i e s o f s p u t t e r e d amorphous Au-Si a l l o y s f o r S i concentrations between 13 and 50 at.X have r e c e n t l y been i n t e r p r e t e d a s confirmine such a model ( 7 ) . However, t h e s i t u a t i o n m a y n o t b e s o simp l e , because o f the s t r o n g i n t e r a c t i o n which can be expected between t h e impurity s-p s t a t e s and t h e h o s t d s t a t e s (8) . Moreover, t h e type of bonding i s l i k e l y t o change, a t l e a s t l o c a l l y , when i n c r e a s i n~ t h e S i o r Ge concentration, which w i l l a l t e r t h e m e t a l l i c c h a r a c t e r of t h e a l l o y s .
W e p r e s e n t here t h e r e s u l t s of o p t i c a l measurements on amorphous Au-Ge a l l o y s w i t h Ge concentrat i o n s between 20 and 40 a t . % . These a l l o y s were prepared by co-evaporation under ultra-high vacuum i n o r d e r t o avoid spurious e f f e c t s due t o b u i l t -i n gazeous i m p u r i t i e s . Their s t r u c t u r e was c o n t r o l l e d by e l e c t r i c a l r e s i s t a n c e measurements and e l e c t r o n microscope i n v e s t i g a t i o n s . W e d i s c u s s b r i e f l y t h e e x i s t e n c e and s t a b i l i t y of amorphous m e t a l l i c a l l o y s and we analyse t h e i r o p t i c a l p r o p e r t i e s i n r e l a t i o n w i t h d i f f e r e n t models f o r t h e i r e l e c t r o n i c s t r u c t u r e 2. E x~e r i m e n t . by a n X-ray i n t e r f e r e n c e method ( l o ) , i t s composit i o n bv a n e l e c t r o n microprobe technique (11).
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Only the main r e s u l t s a r e given here. The d e t a i l s of e l e c t r i c a l r e s i s t a n c e measurements and s t r u c t u r e i n v e s t i g a t i o n s w i l l b e reported elsewhere ( 12,) .
-For small Ge concentrations (5, 11 a t . % ) the films always c o n s i s t i n a mixture of pure Au and pure Ge c r y s t a l l i t e s .
-For Ge concentrations c l o s e r t o the e u t e c t i c , 27 a t . % Ge (13) 
reminiscent of the onset of interband t r a n s i t i o n s i n pure Au i s d i f f i c u l t to detect a t higher energies (such an edge shows up immediately when pure Au c r y s t a l l i t e s appear on annealing, as shown by curve (b) i n f i g u r e 1 ) . W e t e n t a t i v e l y analysed the low energy d a t a i n terms of a

-For l a r g e r Ge c o n c e n t r a t i o n s , t h e o p t i c a l s p e c t r a corresponding t o t h e as-deposited amorohous a l l o y s a r e completely d i f f e r e n t from t h e previous ones ( f i g u r e 3) . There i s a s t r o n g a b s o r o t i o n maximum i n t h e v i s i b l e , c e n t r e d a t about 2.4 eV, and no m e t a l l i c behavior can b e d e t e c t e d over the invest i g a t e d s p e c t r a l range. L i t t l e change i s observed
through c r y s t a l l i z a t i o n . from w assuming t h a t the o n t i c a l mass is equal t o P ' t h e f r e e -e l e c t r o n mass, i s q u i t e high: about 2.5 e l e c t r o n per atom on average f o r x = 30 a t .% i f Ge we take t h e same atomic d e n s i t y a s i n pure Au (19). This value i s much l a r g e r than t h e one computed i n a r i g i d band model, about 1.9 
. I n a l l c a s e s , t h e r e i s an a d d i t i o n a l c o n t r i b u t i o n t o t h e o p t i c a l absorp-
t i o n a t e n e r g i e s where i n t e r b a n d t r a n s i t i o n s from A l l t h e s e r e s u l t s suggest t h a t a simple r i g i d band model cannot b e a p p l i e d , and t h a t t h e Au conduction band and d band a r e s i g n i f i c a n t l y a lt e r e d when a l l o y i n g with Ge ( S i ) . I t h a s been shown t h e o r e t i c a l l y (8) t h a t the e l e c t r o n i c s t r u ct u r e of a S i impurity i n a Cu m a t r i x i s deeuly modified by sp-d h y b r i d i z a t i o n . This theory e x p l a i n s t h e c h a r a c t e r i s t i c a n t i -r e s o n a n t s t r u c t u r e obserwed i n t h e p -p a r t i a l d e n s i t y of s t a t e s around S i atoms i n d i l u t e Cu-Si a l l o y s by s o f t X-ray emission (20) .
A conduction band being f a r from free-electronl i k e i s t h e r e f o r e expected i n t h e a l l o y s . This conclusion, which was a l s o i n f e r r e d from magnetic Acknowledgement. -The r e s e a r c h r e n o r t e d h e r e i n h a s b e e n s p o n s o r e d i n p a r t by t h e European O f f i c e o f Aerospace R e s e a r c h and Development.
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